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IP 2B1/80 



SS BS 20O0 : Part 281 ; 1993 



Determination of anti-wear properties of hydraulic 
fluids - Vane pump method 



This standard does not purport to add row ail of the safety problems associated with its use. It is the 
responsibility of the user of this standard to establish appropriate safety and health practices and 
determine the applicability of regulatory limitations. 



1. SCOPE 

1.1 This method describes the determination of the 
steel-«n»steel anti-wear properties of hydraulic fluids 
by means of a vane-type hydraulic pump. It covers a 
range of fluids intended for use in applications with 
high-speed sliding contacts such as are encountered 
in a vane pump. 



2. SUMMARY OF METHOD 

The pump is run for 250 h at one of the follow ing 
two conditions depending on the fluid being tested: 

•2.1, A pressure of 140 bar and a fluid level of 25 to 
700 mm above the centre line of the pump inlet for 
mineral oils (types HM and HV - see Annex XI) and 
synthetic lire resistant fluid* (type HFD) and at u. 
temperature t6 give an oil viscosity of 13 cSt at the 
pump inlet. * 

2,2. A pressure of 105 bar and a fluid level of 500 
to 700 nam above the centre line of the pump inlet for 
other types of fire resistant fluids (types HFA, HFB 
and HFC). The higher pressure of 140 bar may be 
employed if . the fluids have adequate anti-wear 
properties. The temperature at which the test is 
carried out is that required to obtain an oil viscosity 
at the pump inlet of: 

2.2.1. 13 cSt for fluid types HFA and HFC for 
fluids less than a viscosity grade of 32 cSt at 40°C. 

2.2.2. 30 cSt for fluid types HFA, HFB and 
HFC for fluids of viscosity grades between 32 and 68 
cSt at 40°C inclusive. 

2.2.3. 60 cSt for fluid types HFB and HFC for 
fluids above a viscosity grade of 68 cSt at 40°C. 

This method is not intended for use with fluids that 
do not meet the above viscosity requirements. 

The maximum temperature for conducting the test 
in accordance with 2.1 is recommended as 100°C. For 
fluids detailed in 2.2 a maximum temperature of 60°C 
is recommended. Special precautions regarding 
materials may be necessary at temperatures above 
90"C» e.g. seals. 

Fluid performance is assessed by measuring the 
weight loss of ferrous working parts {ring and vanes). 



3. APPARATUS 

See Annex X2 and 
instructions. 

3.1. Vickers (Sperry-Rand) 
104C or 105C. 

3.2, Power input facility - 
(approx). 

3.3 Pressure loading device - if the viscosity loss of 
the fluid is being evaluated during the test, the 



Fig. XI and manufacturers' 
vane-pump - Type 
It kW at 1440 rpm 



pressure loading device should be of the needle valve 
type with a seat diameter of 5 mm (sharp edged) and 
capable of controlling the pressure between 7 and 140 
bar at the operating temperature. The direction of 
flow through the needle valve is required to be from 
the small diameter end to the large diameter end of 
the needle, 

3.4. Pressure relief valve - (over-lqad protection) - 
suitable for pressures up to 160 bar. 

3.5. Reservoir - 55 to 70 litres capacity with sealed 
lid fitted with a filtered breather. If the viscosity loss 
of the fluid is being evaluated the quantity of fluid is 
to be 70 litres. 

3.6. Heat exchanger - for fluid cooling capable of 
maintaining the temperature at the pump inlet 

to±2*c. •; 

3.7. Filter unit - absolute rating of the element to 
be lower than 30 micrometres and suitable for the 
fluid under test, 

3.8. Flow meter - up to 45 litres per min approxi- 
mate capacity. 

3.9. Pressure measuring device - Up to 200 bar. 

3.10. Temperature measuring device - up to 
150 C C. ' • . ; . : 

3.11. Analytical balance - capable of measuring 
to within 0.0001 g. 

3.12. Surface plate. 

4. MATERIALS 

4.1 . Solvent- white spirit conforming to BS 245 or 
Petroleum Spirit 60/80 conforming to current IP 
specification . when tetsting mineral oils and HFD 
fluids. For HFA, HFB and HFC fluids use butyl- 
glycol or isopropyl alcohol. 

4.2. Fine-grade abrasive stone - for removing sharp 
edges of the pump components. 

4.3. Emery polishing paper - Grade 2/0. 

5. PREPARATION OF APPARATUS 

.5.1. Drain 'off any fluid remaining from a 
previous test ensuring that all parts are drained, as 
far as possible, and discard the filter element. If 
however, the previous testfluid was a different type, 
all the components affected are to be carefully 
cleaned with an appropriate cleaning fluid. Change 
the seals if not compatible with fluids to be used. 
Mineral oils and HFD fluids should be removed by 
petroleum spirit or white spirit. For HFA t HFB and 
HFC fluids use butylglycol or isopropyl alcohol. 

5.2. Charge the tank with 20 litres (minimum) of 
test fluid. 

5.3! Select a suitable used cartridge for flushing 
purposes, dip in the test fluid and fit to the pump. 
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5.4. Fit the cover plate to the pump and tighten 
the bolts in increments of approximately 1 Nmiu the 
sequence I, 5, 3, 7 S 2, 6, 4, 8 until the pump binds. 
Slacken the bolts and re- tighten in increments of 
approximately lNmto INm less than the binding 
torque. Check that the pump rotates freely, if it does 
not rotate freely slacken the bolts and re-tighten 
carefully. 

5.5. Start the pump and run for 1 5 min with the 
pressure loading device at the lowest setting. Repeat 
twice (5.2) with fresh test fluid if previous test fluid 
was of a different fluid type. 

5.6. During the flushing procedure increase the 
pressure in the system and adjust the relief valve 
(overload protection) to 10% above the intended test 
pressure. 

5.7. Drain off the fluid as in 5.1 and fill the tank 
with 55 to 70 litres of test fluid as appropriate to the 
system to obtain fluid levels (refer Fig. XI). Fit a new 
filter element. 

5.8. Select a new cartridge Pt No. 912014 or Pt 
No. 429126. 1 

5.9. If cartridge Pt No. 912014 or 429126 is 
employed, check and record dimensions as follows: 

-ring width, in four places equally spaced, 
-rotor width between each vane slot, 
-vane width. 

The ring width should be 0-018 to 0.036 mm in 
excess of the rotor width, and the rotor should be 
0.005 mm to 0.01? mm in excess of the vane width! 

5.10. Lightly stone, to remove sharp edges: 

—the vane slots in the rotor., 

-the edges of the vane which run against the port 
plates, and 
—the inner edges of the ring. 

Lightly rub the faces of the port plates in a figure- 
of-eight motion on the emery paper, which should be 
placed on the surface plate. Reject any port plates 
that do not polish evenly over the outer 6 mm 
annulus of the surface. 

5.11. Thoroughly clean the cartridge in 
appropriate cleaning fluid, preferably by ultrasonic 
means, and dry with a lint-free cloth or dry air. 

5.12. Weigh all the vanes together and weigh the 
ring. Record the weights. 

5.3 3. Re-assemble the test cartridge, ensuring that 
the chamfered edges of the vanes trail in the nortnal 
direction of rotation. Moisten lightly with the test 
fluid during assembly. With water containing fire- 
resistant fluids immerse the cartridge for 18 h in the 
test fluid before assembly. 

5.14. Remove the cartridge used for flushing and 
fit the test cartridge. 

5.15. Fit the pump end cover and tighten the end 
bolts in accordance with the sequence described in 
5.4. 

6. TEST PROCEDURE 

6.1. Set the pressure loading device (3.3) to its 
lowest setting. 



Cartridges with the number 711628 are regarded as obsolete 
and must not be used. 



6.2. Start the pump and run the pump for one 
hour, at a pressure setting of 20 bar for HFA, HFB, 
HFC and HFD fluids and at a pressure setting of 35 
bar for mineral oils. 

6.3. Test Conditions and Duration. 

6.3.1. Delivery pressure 140 bar or 105 bar 
according to the test fluid, refer section 2. 

6.3.2. Temperature at pump inlet: adjust to give 
appropriate viscosity for fluid under test, refer section 

2. ; 

6.3.3. Pump delivery at start of test 24 to 30 
litres per min. 

6.3.4. Duration: 250 h. 

6.4. Increase the pressure in increments of 20 bar 
at 10-min intervals up to the test pressure ±2 bar. 
The 20 bar increments should be achieved over a 
period of 60 sec during each 10-min interval. Adjust 
the oil cooler to maintain the temperature. 

6.5. If, on attaining the test pressure and 
temperature, the flow is below 24 litres per min, the 
pressure should be reduced to a minimum and the 
pump stopped, and re-adjusted in accordance with 
5.4. This re-adjustment should be completed within 
five min of stopping the pump. Re-start pump and 
increase pressure as in 6.4. 

6.6\ During the test, check and record operating 
conditions daily. Adjust operating conditions as 
required. • ' ' . . 

6.7. If the flow falls by more than 25% of its 
original value the test should be stopped. If the 
stoppage is due to port plate failure the test is null 
and void. 

;6.8. On completion of the 250 h 3 or after earlier 
stoppage, remove the cartridge and wash; the parts in 
the appropriate cleaning fluid, ensuring that any hard 
deposits are also removed. Dry with a Jimvfree cloth 
or dry air. Ultrasonic cleaning methods inay be used. 

6.9. Weigh all the vanes together and then the 
ring. Record the masses. 

6.10. Determine the kinematic viscosity after the 
. test in a manner to enable comparison with that at 

the start of the test. 

6-11, Examine the parts for physical appearance. 

7> REPORT 

7.1. Report the mass loss of the vanes in mg and 
the mass loss of" the ring in mg at the end of the 250 
h, or after an earlier stoppage. 

7.2. Report the appearance of the components. 

7.3. In cases of earlier stoppage, report actual 
duration. 

7.4. Report viscosity at two temperatures before 
and after the test for HV, HFA, HFB, HFC and 
HFD fluids. This requirement is optional. 

7.5. Report: Conditions used (2.1. or 2.2.) 

Pressure 
Fluid level 
Temperature 
Cartridge number 

8. PRECISION 

The precision of this method has not been 
established. 
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ANNEX X1 

DESCRIPTION OF FLUID TYPES 

HM- Mineral oils possessing particular anti- 
oxidatiori, anti-corrosion and -anti -wear 
properties. 

HV- Fluids of form HM possessing improved 

viscosity/temperature properties. 
HFA-Fire resistant fluids of the oil-in-water 

emulsion type. 
HFB- Fire resistant fluids of the water~in-oil 

^emulsion type. 
HFC- Fire resistant fluids of the water-polymer 

solution type. 
HFD-Fire resistant fluids of the synthetic type 

containing no water. 

ANNEX X2 

APPARATUS 

X2.1. Vickers (Spcrry-Rand) Type V104-C-10/ 
V1O5-C-J0 Vane Pump. 

X2.1.L Test cartridges are obtainable from: 

Sperry Vickers, 
Frolingstrasse 41, 

D6380 Bad Homburg vdH, West Germany 

Sperry Tickers 
PO Box 4 
New Lane 
Havant 

Hants P09 SNB > England 

Vickers Sperry Rand Corporation 
Administrative & Engineering Center 
PO Box 302 
Troy 

Michigan 48084, USA 

The cartridge is identified by the number 429126 
and it should be indicated that the parts are for fluid 
testing and must be equipped with bronze bushing, in 
the USA a separate rotor is available under the part 
number 429446. 

X2.1.2. Assembly of pump-see manufacturers' 
instructions, 

X2.2. Vickers (Sperry-Rand) Type V104-C-10/ 
V105-C-1O Vane Pump. 

X2.2.K Cartridges are obtainable from: 

Vickers Sperry Rand Corporation, 
Administrative & Engineering Center. 
P.O. Box 302, 
TROY, 

Michigan 48084, U.S.A. 




fig. XI, Test rig. 



The cartridge is identified by the part No. 912014, 
and it should be indicated that the parts are for fluid 
testing, and must be equipped with bronze bushings. 



GUIDANCE INFORMATION 

(!) It is recommended that protection circuits are 
incorporated to cater for temperature, pressure and 
fluid level variations. . ; 

(2) A suitably needle valve for the viscosity loss 
evaluation is available from Alenco Industrial 
Components Limited, Belmont Road, Maidenhead, 
Berkshire, SL9 9JP, designated Ermeto Fine Control 
Valve Type 3, Part No. W25746 [Note 1]. The hole 
through which the needle passes (approximately £ in 
diameter) is required to be increased to 5 mm. 

NOTE l: This vaive will require adapters to auit the size of 
pjpmg used. 

(3) Equipment should be suitable for the range of 
fluids and temperatures to be tested, e.& it is 
recommended that a stainless steel reservoir is 
employed and particular attention is paid to filters 
and seals when used at elevated temperatures; 

(4) When low fluid heads are employed, it is 
recommended that the pump inlet pipe enters the 
reservoir through the side and the pipe end faces the 
bottom of the reservoir (to avoid vortex). For high 
fluid heads, it is recommended that the inlet pipe is 
taken from the bottom of the reservoir. 

(5) A vacuum gauge is recommended near to the 
pump inlet. 

(6) Automatic recording equipment is of con- 
siderable assistance. 
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